Massively Threaded Visualization Algorithms for the ) o W Kitware

National
Next Generation of High Performance Computing sborres AV 1=

Threshold (No Point Merging)

ObjeCtive Xeon E5- 2670PISTON -TBB-32 :is
. . . ipe . Dax-T88-32 N 145
D_evelpp r_eadlness for scientific data analysis and reonxssro PISTONTE-16 e
visualization at extreme scale. Dax-TBB-16 023
— Address challenges of emerging architectures. Fermi M2050 P'ST[?N gsg: 21:
.. .o . . ax-cupA I 1185
* In addition to deS|gn|ng our own algorlthms, build a 000 005 000 015 020 ; 0.25d 030 035 040 045
. . . ni
toolkit that enables others to build algorithms. Threshold (With Point Merging)
h / VTK-Serial 13.79s
Technology Xeon E5-2670  Dax-Serial NG 837
« The Dax Toolkit: a visualization toolkit containing a Dax 15632 8 o
framework that reduces the challenges of writing XeonX5570  Dax-Serial NG 673
highly concurrent algorithms. _ Dax-T86-16 Il o8z
. ; ) Fermi M2050  Dax-CUDA 0.35
* Current investment is 3 year project. o 1 2 3 4 5 6 g 8 9 0 1 o2 ot

* Supports simple porting across CPU and GPU architectures.
« Algorithms written at higher abstraction have performance comparable to alternates written by experts with
APIs providing full access to parallel features.
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+ Dax applied to analysis of N-body 2
cosmology simulation to identify void, ° gpu
pancake, filament, and clump features. °0

* Requires expensive operation of finding 40
cells in irregular, self-intersecting mesh.

« Dax demonstrates finding cells while
yielding speedups of up to 22 X with 10- —
multiple cores and 65 X using a GPU. o 2
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